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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event designating the event to be monitored, 
monitoring the designated event generating the occurrence time value of the designated event* 
and generating the number of times of occun-ence of the designated eventSOLUTION: A 
system 200 is provided with a hierarchical memory 21 0 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event Is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction Is generated. 
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%h.h^^\i.^ o- H/X h T ■ y h 4 8 6 
LT. T-^' • ^Ty>'jL4 04*^hLT;<ty ■ 
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0 2*»<^>T-^'5:|g;9iSX|,^:i:*5TS'S. ^^^Tb^Tf 
*l5fc:;^TJL:^y h470*». #^«0||?f<0l6mi&3 
S y h L. ^^<OtXt -f X 3 y • Ui^'X:?*^ ^ 

[00221 *^J±, (^^) 6^fc:J: oT. ^fr 

:J^-y h 4 2 036«. ^fr*«-^< =f-9»^timm^ 

KajJf-- y f4 2 Ott, iHS^ffflHfflbL- h4 3 
OrtOlo^/tJiffi&iOiHS^aiSlSSr^LT, ^ 

[0023] Ka£l«»^^<4. %m^ifmi^i\.ht.X' 

ro-fey-tii, i«iW5^x:?i&<E«w>'*x^fc:'7.ye> 

y-thWlk^^x.X\^h. minimi, ^^mi^ 



!(7) 000-347863 (P2000 



-34)K8 



[00 241 a5S:#HS^Sfc. «(8Wrn-b yiM^jT 
it. ^Tt-:;';P5 0 0<?>&3@B*5. 

[0025] msui. mj^^ij^s 3 ^mt. mm 

r^h. -p^h-h. ^>iy:^{±. m^(omTy yy^ 

^cmx:\t. w&^^^ysimm2i:iikr^ 
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ri^;'1^6 i 05:SI«'t'&cot:ftfflS^|>, ^f^yh • 
^^614tt. mH^tifz^Kyvm^blSi^ xr? 
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^X^^^ZLti^T^^. 
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II. PMC 1 6 64;&\ <R;<r»>y5^*^^>Oi5iaai&S 
JtAtiSJ:3(c^S, lRXr'>ytJ'{i*Stt$ii3/:!^'<yh 
^0<Sl5ll8:<i. Jl®CS6 6 2(::J:'oTPMC 1 6 6 40 
TCCOfiicliiiSL^ii. ^<7)^. PMCl 6 6 4(i:|Stt$ 
tlh. ^^ti^LtimiC. ^75^^6 3 2 fcl. ^Tx 
-:/;P6 5 OT'^^Tr^^^co>f yT-/i:^;^*>'S^^ 

^T:5^^632{i. Sl»(i^6 3 l(Cj:-:>Tv;P 
f-rix^«i^6 3 0S:SJaiLT. MMCRo:7 ^-;l'K6 

7 4^ZX-> Xmm^tl^^)i^rU:^^6 6 0 Ci^T^ 
^^^(Ol&/f^yi^(Ofm^mh(7)iz^^tih. vyi- 
f-rP^1^6 6 035^. Mfflfi^6 6 1fc:J:-:^TaSfc:M 
ffli^ti^^fc:. -r^yh 6 68{i. {BiA^yi$^m^M 

[0 03 01 S6T1i. i^^yi^ifi. 

fi^mmm^ttxm^itixi^h. -eoftbotc, 

*>o>f<yh . wm^9ymxf^T9y^zx-> 
x>lyf9^^yyv%hld^^h:itifix^h. me 
m^y9\{mm'h4y9^):^y9hw^^ti 
X\^h. ^mJb^z. 0SM^fcC^'>y^tcegtcs 

a^;^'>yh-r&c:^}&5T'#^. 
[00311tSr^&#JR9fB5fi&i&&. ^Tx-yyi.6 
5 0rt<0-e^Bli. SSHfiOSit. ^L^-:>^A 
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/634t:»i. 'J-b y h^#6 21^rt\ m^^fS.:^^ 

[0032] PMClfcSffilOJgT', y^-fl^Y676 
li. SJfflWi^68lS:4«L. -eoteS, PMC2 6 
8 4 V :? fiEiSc SrgJt Aits J: 3 tc-r & O 

3l®S6 8 2fc:J:oTPMC2 684t07C<0fi 
(c:«iSix, -t<0^. PMC2 6 84fc:tStt$fiS. 

-7/i^7'p^'-9-6 8 o*«, mtm^e 8 1 fcio-caa 

Sffi (^rfrf ) *^3l^6 8 2CS4.<X. 2n^68 
2«PMCi&56K-tS. 

[OO33)±T^BBL;t0«T-»±, PMC It J: -?T. 
yy^fih. *l6H8fcJ:r>TlittS*i&}eT'. PMC 2 

icoJBT'. l^t^ 

yv-thfimiimfh, PMct:j:oT*'!'yb-c§ 
10 0 3 4] mi imtr it. mtimvi. *«bb«^ 

■^tCioT^^nS (XT-/ 7-70 2) . ffiOaj? 
Sofc (Xx-5r7-7 04 ) at:. ^Tir-r/P«atcK 

3i-r«.iR*'>v5'Sry-fe>yh-r& (XT»/r706). 
^yhimtttiipifoiptzmrt^im (xx-y 

7-7 0 8) . ^Tx-r/P^Bt: 
mL-rhlR:^^y^i^yi'*jj<yVL (xf-yrii 

0) , CltfJJBUi. ■ ^^fi^tXTxi^v^cm 

CO 0 3 5] m^^mtz$tifz^'<yhim^L^t^':> 



/I'^yif^mm^PMcicim.L. zcmmn. at-t 
t:Btr*fl^*ff3 {xx-yr7i6) . -e-pt^v^ 

(XT yT718) . -f-^T-^rV-iJ^tcJi, Zcm^ 
[0036] -etOftbOfc. iOi^Ji. j!5314»«0^ 

10037] asmB^^&k. gswro 

■fe <y-9-rt<o/N- K •> X rott^^^«N-* y 7 h X r 
• j^y^-i^i;(7>vy h«>xr*><ar^'-bXBrf6T* 

[0 0 38] c:oj»att. y7h'>xT*«, ^7L/;:# 

^{c^-rs^O bOIslSc^ff 5rfi d P MC 
]K«.^(c^j6Sixl. (Xx-/r802) . ^tfjm. 
y 7 h X ru. ■t'<T<»>ft^t;:MGi-^-&>f ftfjig 
StiOSff^MdPMCi^lfE;^^®^ (XT-yr804) . 
^(m. pviciphm:m'ytim(o^(mi:MmL (x 
T>yr80 6) . iStwmiizmr^ivniid^mti^^ 
y h<0l3at:-5V^Taj*fiS:!t«f & (Xx -y 7-8 0 
8) . 

[0039] ^^mfihtity-r^mii. ±fe:*L>t*% 

TT«. ^TliL^SrV^A^iWWrUffXx-vft^i 
0 ro-fe y 1^ifiSi&^g»t&f8^^<^lifi«l^f t: J: o 

hi. ^%mi. fiswK:iiffSit6^^tf>eig^e« 

i-&3ty>o*ffifeJ:lfxXxAJ^gftL, iffst^. 
xtA^H^, ^^<OK®fi^|?Tt:J:oTro-fe-y-t 

[0040] g^i^^li, p<tU®i^^r 

i:'^07•o^r•y1^^«^^o«SiS:iH«f S. ;<t'J • T^'-feX 
l^ffWttffid, ^»CS11"<^ - =*^^>'iT$X*i» 
4-tl.^*=. S^«ttV5k:^:S. i:tr^3<0«. ay 
tTjL-:? • i^X-fAj&t. i^XTAtOnxUcJtrsgaS 
^tcjgHLT. PgS^t'J -tT'j'X-rAifiEWtSC: 
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tihZtThh. f-m^tiht^^. mmrmi-^i^a 
[0041] ^m^^V • 

i}^ztiiy(o^x(cx-:^xsM^tihmm^izmr^i>m 

$fl^^^J:jfe^^:^-r (reorder) ^tt'i)^, 

^V^3^0«. IIIK;^. . $>^3&J^ 

^\iz^^<r)^'Ji^^^h^\iz^ mf7>^^a^(;m 
tiWmzLX^'^h. 

iooA2i:mm^hfzC:>^m(o\mtLx. 
^h&tm\izmi^fifc^^<^% 1 • *y jL 

K X TMfcT^ t> L < Iicni^>c7)ffl 
10 0 4 31 ^{ZllS^h'f-^Vmi^Xy'JxlC^ 

^^m^mmfhX'i>ho:ib\iZ^SM:^h 



to 04 4 J :^^<omm\±. m7^tmm<oBm(ot:ib 

i,z^.^tit:hcox$>o. im^xhhiitimmLfz 

t OTJi^: < . tU::mmiz^^t:9]mth ^ t 
f:MmLt:{>(OXi>^j:\\ ^^(^miEmBtiiV^m 

mK ^^m^izm&Th^d. mmm\±. *5^0b^is 

jBm^zmLx^^mti^^mi:mmtti::ibiizmi^ 
[004 51 ttibttx. ^%m7)mmzmLx&T 

[00461 iD&m^rU'^y^tWSLCO^^y:^^ 
ruAzyV-^zXh^^cTymff^izm^^^titz-i^y 

htc^v>rs«L. mmimrn^y^izx^xmx 
<omMm^t:i&L. m^mmru^ yv-f^zx-^x 

^izmf^tih^^^-:>\,^x^ msi^^^ixfi^i^y 

(2) -r^xco^^izmt^m^^^^titz^Kyhco 
^OBuieiHia^. t^x<^TL:ni^^izmthms, 
i^^^fifz>(^yh(o^ommmt<7)mcom^:. m 
mmmra^ yvi>zx^xt^mmzm7^tu::^^<o 
m^&^tu:i^^yh<ommmt Lxths-r^xr 

«yr*?^>t:^tr. ±iB ( 1) (c^^o^S. 

( 3 ) m^&WmTa'\z y^(rZX'yXmff^tih^^<r> 
'^ti'etiiz-?\^xmL(Oi^^tit:>i^y h ^mm-h 
;^'r-yrsrS^>(c^tT. iMii) ^mMcr>:m. 

(4 ) SaWrn-lr"/l^^?tia^;^^y5^i:$r-g'tr'r- 

. >(Kyh ■ /f^y^i^^xco^^izmmnif. m 

-/^^zx h^^(om^\izmsem^^tu::^ Ky h 
^(Tyma^izmtx. msm^y^^^y^^j^y 

^i^y^^j^yVL. mm%(7y^^<7^-Ta)m^\z 
2^nwN> AKyv- fi'^y^^^rjmth'im. 
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(5) w^lgl^o— ^^yh • fj'^>^is^h<r> 

§^>^c-&o. ±ie (4 ) izimcoim. 

:^^yi$^i>^^mi^m. mimmra-^ y^i^zi^x 
^&mmii^^fiti-(^yh(m^<7)mmmmt. -r^ 

Tco^T tti^^izmt^mWm^^tifz-i ^yhc^M 

^9mi^:^7'j>^\^T>(^yhi:mm-hi5mT$>r>x. 

Wl^WL<^:^'yy:$^(r>^cr>^:^yyy^ij^^ mB'f—i^^^ 
JB^LT. mi:^^y:$^isXX/m2/j^y^i:>iy^V 

?iyhL. ^^co^T<omai^jmLx . m§sM2^^ 

y^^m3:^'yyi^(,zim'rhi3m. 

(8) msmi:^^y9ibK mi&tmra't yv-^zi 

^xmfT^tiht^x<7>^^izmrm^<om&^fi/:i 

m^^tifz^Kyh(7M^t:/f^yhi^h. ±£(7) 
( 1 0) b5^3;*»»'^3&5. OT^aWrn-b y-tt 

^-:>x^{zmj^tih^^izmm^(7)m^^tifi 
(11) &jmizmf7^fifz^^{zmtm^(r>i^^^ 

ixfz^ <y hcm^m&i:±At&:ftib(,z^ 1 ^ 

^ v9 >Lmm3f3'^ y^ t cmm^^n-^hx^f y 

r^r^hiz^ts. ±M(7) ^micoljm. 
T-i^imi^::<f'M.fycrf^^tifz>iKyhcr>^^i!} 

^yhL. ^-tt^^yhi^thtiibco^mt. 



hfz^Kyhiz-:?\^xm^t^fzib(0^&t. mmM 

mra^yVirzX'oxmfr^tihi'Kx<o^^^mt^ 
W^M^iifz^^yhco^m^ir^-thrz^sbcom 

l#Sfc. mmmmTa-t y^izX-yX^^iz^^ 
tih^^izmthmai^^tu::^ <yh(7>^^mi: 

Mii'^fzibcom2^m ^^ts^m. 

(13) ^"^xco^^^zmti^mmi^^iiti^^yh 
m^^^ti^>(^yh(7)m.mmm^t<7)m(m^. 

^hrzi6<o^m^ii>liZi^t^. ±£(12) tcESc^ 

(14) BU^Sft^o-b^/H^tcioT^RSti^^^ 

ht:ib<0^m^i^{,z^ts. ±£(12) (,zmL<7m 

( 1 5) mSL<r>/j^y:^^^ts&mmrxi'^>yV^co>( 
<yh<omWLi:im^hfzib(Oi^XTJ^Th'yX. Bu£ 

y^\^(om^^tifz^<yhcm^^:/!j^yhL. h5£ 
Sawrn-fe yi^tc J: -?xmr^ti^^KX(7>^^l,zm 

^^i^&^tifz^^yh(7>mj^w^imii!f^y9i)^f^ 

y h (7M^m^i:m 2f3^ y^tf'^m.MSLh fz^<om 2 

o^omsiaa^. ^"^xcn^iLtz^^kzm-hm 
m^^^ixti^ Ky h (7M^€omBjmLt(om<omi: . 
m^mmru^^yVizx^xnm^zmf^hfz^^ 

(16) gawrn-t y1^t1tacO;{^'> ^: ir^t^f 
'-99mi^XTM.m'-i^yh^:mm'ttiib<0^ ay 

*-:>T. M£1g§:i0;<r'>y:$'<?D+O«-;&»>y5^;t^\ |5f£ 

^yhL. ^i'h^<yhi:t^^^titb<omi^^ 
t . IJEgaWrn-fe y^\,zX l>'^^<7^^\,zmSSk 
^^fitzA ^yV{z-:>\\X^m'htiibam2^^t . 

msmmru-t -y^tzi. ->xwii^ixh^^x<^^ 

^mt^mm^^Ktz^^yVam^mii^^^ 
rzib<7)m3^^t. m^mira^ yV^iizX^X^ 

(17) mwLm^yi^i^tT&mfrxj^-/'9fTC^ 

^yhcnm^^:imthfzibco. nyf^-^^pp^flc 
±<JDl7>e^--5' . rO:/7Agp°nT'&oT. B?£^ 
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M^titi>(^yhc7)m.<mm,m&b<om>mi:. mm 
fisiwrn-b ^y^{,zx ^x&wm^mr^fiti^^izm 

^hmt^^^tif::>iKyh<om.mWt Lxm^-th 

imi 1 :^wmmt\^^imizih. ^^i:mm 

[04 1 r'>b:t7':t-^-KSWIIJTro-fe 

105] SSWru-fe vl^rtT-fiEffl^^ ^ t <0X^ 
[06] *%B8^:Jrffi(rj:^. ^Tt/c^^JcK^S>f 

h ff-hn^mtx . mmi^zmf^tifz^^izm^h 
^^yhi/f^y h^&3tir>6orn-fe -/^^^^xh 



[07 ] ^^mcrmmmi^x ^sewrn-t y 

^tU:i-(Kyh<o>(^yhmMSL (lfS«l«-f<yh 

*-tSai0TJ>^. 
6 10 ^/i^^ru^ir 

Ay^^)y^y9 
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